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[Claim(s)] 

[Claim l] It is based on an input signal from the sensor for engine operational 
status detection arranged in each part containing the revolution sensor which 
detects an engine rotational frequency, and the coolant temperature sensor which 
detects an engine circulating water temperature. In the internal combustion engine 
constituted so that the amount of fuel supply from a fuel supply system to an engine 
might be adjusted A fault detection means to detect failure of said coolant 
temperature sensor, and an engine condition distinction means to distinguish 
whether you are an engine at the start-up time, or it is after start up, While 
switching [ from said revolution sensor, and a coolant temperature sensor fault 
detection means and an engine condition distinction means ] the input value from a 
coolant temperature sensor to the set point based on the detecting signal and 
distinction signal which are outputted, respectively at the time of start up at the 
time of the coolant temperature sensor failure at the time of engine start up At the 
time of the start up which amends the set point from immediately after [ the ] to the 
value put close to the set point after start up of the minute after [ water 
temperature amendment / every / warming-up ] water temperature asked for every 
fuel supply and every fixed time amount from the amount of fuel supply and engine 
rotational frequency at the time of an idling at the time of said start up, a water 
temperature setting-out means, It is based on the detecting signal and distinction 
signal which are outputted from said fault detection means and an engine condition 
distinction means, respectively. The water temperature setting-out means after 
start up which performs said amendment in case the water temperature before 
failure is said under after [ start up ] set point, and is switched to the set point after 
start up in the case of [ beyond the after / start up / set point ] at the time of the 
coolant temperature sensor failure after engine start up, The fail-safe system at the 
time of the coolant temperature sensor failure in the internal combustion engine 
characterized by consisting of ******. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fail-safe system at the time of 

the coolant temperature sensor failure in an internal combustion engine. 

[0002] 

[Description of the Prior Art] When failure of a sensor etc. is detected while it is 
constituted based on the input signal from the sensor arranged in each part so that 
the fuel oU consumption from a fuel injection equipment may be adjusted according 
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to engine operational status, he is trying to transpose the input signal to a moderate 
default reading in the automobile engine equipped with the electronics control tjrpe 
fuel injection equipment. 

[0003] For example, when failure of the coolant temperature sensor which detects 
an engine's circulating water temperature is detected, it transposes to the set point 
equivalent to the circulating water temperature after warming up the input value 
from a coolant temperature sensor, and is made possible [ migration of a car ] within 
a need limit. By the way, as conventionally shown in JP,60-240842,A, when failure 
of a coolant temperature sensor is detected, the signal of the intake-air temperature 
detected by the intake temperature sensor is temporarily used as a default reading 
of a circulating water temperature, and the thing which he is trying to transpose to 
the set point equivalent to the circulating water temperature after warming up 
after predetermined time progress is known. 

[0004] However, if it is in such a conventional technique, when a coolant 
temperature sensor breaks down at the time of car transit, migration of a car is 
possible, but when failure of a coolant temperature sensor is detected at the time of 
restart once stopping an engine, or engine start up, there are the following problems. 
That is, according to what was fixed to the default reading made to correspond to 
the stability water temperature after warming up the default reading at the time of 
coolant temperature sensor failure, at the time of engine start up, since loading 
amendment of the fuel oil consumption corresponding to a circulating water 
temperature is hardly performed, fuel oil consumption decreases, an engine does 
not start or start up becomes difficult, 

[0005] Since such nonconformity is canceled, it is possible to set the default reading 
of a circulating water temperature as a low value only at the time of start up, but in 
this case, since the actual injection quantity increases extremely to an engine's 
demand injection quantity at the time of elevated-temperature restart, start up 
becomes difficult by smoking of an ignition plug etc. Furthermore, like the 
above-mentioned conventional technique, if an intake-air temperature signal is 
transposed to the default reading of a water temperature signal, since an intake-air 
temperature rises to an elevated temperature comparatively, in the case of an 
engine with a supercharger etc., it will be difficult to acquire too much signal 
equivalent to a circxilating water temperature, and it will become difficult to 
perform fuel injection according to an engine condition. 

[0006] Then, as indicated by JP,1-100346,A, when it is judged with it being an 
engine at the start-up time, the input value from a coolant temperature sensor is 
made into the set point at the time of start up. While amending fuel oil consumption 
based on the value which brought the set point close to the minute set point after 
water temperature amendment [ every ] start up for every fuel injection and every 
fixed time amount at the time of this start up When judged with it being after an 
engine's starting, the input value from a coolant temperature sensor is made into 
the set point after start up, and the technique which amended fuel oil consumption 
based on the set point after this start up is proposed. 
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[0007] 

[ProblemCs) to be Solved by the Invention] However, if it is in the above conventional 
techniques, fluctuation of the warming-up time amount by condition change of an 
OAT etc. cannot be coped with, and amendment of fuel oil consumption cannot be 
performed. Moreover, in order to perform fixed amendment, depending on a service 
condition, we are anxious about aggravation of engine operability. 
[0008] Furthermore, in order to judge it as the warming-up back also about the 
coolant temperature sensor failure immediately after start up, aggravation of 
operabiUty arises. Then, as this invention can also cope with fluctuation of the 
warming-up time amount by condition change of an OAT etc., while it enables 
suitable amendment of the amount of fuel supply in view of the above conventional 
troubles in the fail-safe system at the time of the coolant temperature sensor failure 
in an internal combustion engine, it aims at not depending on a service condition 
but aiming at improvement in operability. 
[0009] 

[Means for Solving the Problem] For this reason, the revolution sensor by which 
invention concerning claim 1 detects an engine rotational frequency as shown in 
drawing 1 , In the internal combustion engine constituted based on the input signal 
from the sensor for engine operational status detection arranged in each part 
containing the coolant temperature sensor which detects an engine circulating 
water temperature so that the amount of fuel supply from a fuel supply system to 
an engine might be adjusted A fault detection means to detect failure of said coolant 
temperature sensor, and an engine condition distinction means to distinguish 
whether you are an engine at the start-up time, or it is after start up, While 
switching [ from said revolution sensor, and a coolant temperature sensor fault 
detection means and an engine condition distinction means 1 the input value from a 
coolant temperature sensor to the set point based on the detecting signal and 
distinction signal which are outputted, respectively at the time of start up at the 
time of the coolant temperature sensor failure at the time of engine start up At the 
time of the start up which amends the set point from immediately after [ the 1 to the 
value put close to the set point after start up of the minute after [ water 
temperature amendment / every / warming-up ] water temperature asked for every 
fuel supply and every fixed time amount firom the amount of fuel supply and engine 
rotational firequency at the time of an idling at the time of said start up, a water 
temperature setting-out means, It is based on the detecting signal and distinction 
signal which are outputted from said fault detection means and an engine condition 
distinction means, respectively. At the time of the coolant temperature sensor 
failure after engine start up, when the water temperature before failure was said 
under after [ start up ] set point, said amendment was performed, and it constituted 
including the water temperature setting-out means after start up switched to the 
set point after start up in the case of [ beyond the after / start up / set point ]. 
[0010] 

[Function] In invention concerning claim 1, if it is at the engine start-up time when 
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failure of a coolant temperature sensor is detected, the input output of a coolant 
temperature sensor will be switched to the set point at the time of start up. And 
based on each minute correction value which is calculated for every fuel supply and 
every fixed time amount firom the amount of fuel supply and engine rotational 
frequency at the time of an idling and which was gradually increased until it was 
water-temperature-amendment[ every J-added and the correction value after the 
addition reached the set point after start up of after [ warming-up ] water 
temperature, the amount of fuel supply for every time will calculate from 
immediately after [ the ] to the set point at the time of said start up. Namely, since 
an amended part corresponding to a circulating water temperature changes 
gradually until an engine starts from the set point at the time of the start up made 
equivalent to the cooling water temperature at the time of the start up at the time of 
the usual fuel control, The amount of fuel supply supplied to a combustion chamber 
by the fuel supply system While decreasing to the Lean side gradually from the 
amount of fuel supply at the time of the usual start up, and an unchanging rich 
mixture, and also being able to cope with now fluctuation of the warming-up time 
amount by condition change of an OAT etc. and attaining amendment of the amount 
of fuel supply, there is also no concern to which engine operabihty gets worse 
according to a service condition. 

[00 11] On the other hand, since said amendment is performed in case the water 
temperature before failiu'e is said under after [ start up ] set point, and it will be 
switched to the set point after start up in case it is beyond the after [ start up ] set 
point if it is coolant temperature sensor failure after engine start up, its weight is 
reduced by extent which can move a car, and the amount of fuel supply from a fuel 
supply system can rationaUze the amount of fuel supply etc., and does not have a 
possibility that aggravation of operability may arise. 
[0012] 

[Example] Hereafter, with reference to the attached drawing, this invention is 
explained in full detail. Drawing 2 shows the Diesel engine for automobiles roughly. 
In this drawing, the electronics control type fuel injection pump 2 as a fuel supply 
system with which the engine 1 was equipped The below-mentioned cranlc angle 
sensor 3 as a revolution sensor which detects an engine rotational frequency, Based 
on the input signal from the sensor for engine operational status detection arranged 
in each part containing the coolant temperature sensor 4 which detects an engine 
circulating water temperature, it is constituted so that the fuel oil consumption to 
an engine 1 may be adjusted, and the control unit 5 which controls actuation of this 
fuel injection pump 2 is formed. 

[0013] Said crank angle sensor 3 is formed corresponding to the body of revolution 6 
which acts synchronizing with a crankshaft. Said coolant temperature sensor 4 is 
set up so that an analog electrical signal may be outputted according to an engine 
circulating water temperature. This output signal is changed into a digital electrical 
signal through an A/D converter while it is inputted into a control unit 5. 
[0014] Said crank angle sensor 3 outputs the signal corresponding to an engine^s 1 



rotational speed, and this output signal is inputted into a control unit 5 as a pulse 
signal. A control unit 5 is constituted including arithmetic and program control 7, 
storage 8, and close and the output interface 9 and 10 grades. The signal from a 
coolant temperature sensor 4, and the signal from the crank angle sensor 3 and the 
signal from other sensors are inputted into the input interface 9, and an injection 
signal is outputted to it towards a fuel injection pump 2 from the output interface 10. 
[0015] A fault detection means to detect failure of a coolant temperature sensor 4 to 
said control unit 5 here, An engine condition distinction means to distinguish 
whether you are an engine 1 at the start-up time, or it is after start up. While 
switching [ from said revolution sensor 3, a fault detection means, and an engine 
condition distinction means ] the input value from a coolant temperature sensor 4 to 
the set point based on the detecting signal and distinction signal which are 
outputted, respectively at the time of start up at the time of the coolant temperature 
sensor failure at the time of engine start up At the time of the start up which 
amends the set point from immediately after [ the ] to the value put close to the set 
point after start up of the minute after [ water temperatxu-e amendment / every / 
warming-up ] water temperature asked for every fuel injection and every fixed time 
amount from the fuel oil consumption and the engine rotational frequency at the 
time of an idling at the time of said start up, a water temperature setting-out means, 
It is based on the detecting signal and distinction signal which are outputted from 
said fault detection means and an engine condition distinction means, respectively. 
At the time of the coolant temperature sensor failure after engine start up, in case 
the water temperature before failure is said under after [ start up ] set point, said 
amendment is performed, and the software target is equipped with each function of 
the water temperature setting-out means after start up, and ** switched to the set 
point after start up in the case of [ beyond the after / start up / set point ], 
respectively. 

[0016] The content of control of this control unit 5 is explained based on the flow 
chart of drawing 3 . First, the step 1 (it is written as SI by a diagram.) the following 
■■ being the same " it sets, the water sympathy news from a coolant temperature 
sensor 4 is inputted, and it progresses to step 2. At this step 2, it judges whether 
based on the water sympathy news inputted serially, the coolant temperature 
sensor 4 is operating normally. If failure of a coolant temperature sensor 4 is 
distinguished and it is not detected when the failure decision value set up 
beforehand is specifically detected continuously more than the count of 
predetermined, it distinguishes that it is normal. When judged with failure, it 
progresses to step 3. At step 3, if it judges whether it has judged at the time of start 
up and has not judged at the time of start up, it progresses to step 4 and judges 
whether it is at the engine start-up time, or it is after start up based on the engine 
rotational frequency obtained from the crank angle sensor 3. If judged with it being 
at the start-up time, it will progress to step 5, and if judged with it being after start 
up, it will progress to step 6. 

[0017] In the step 5 after being judged with the time of start up at step 4, the input 



value Tw from a coolant temperature sensor 4 is progressed to the set point KTwl 
(for example, 40-degreeC) at a switch (Tw=KTwl) and step 7 at the time of start up. 
At this step 7, although the set point Tw (= KTwl) is compared with the set point 
KTw2 (for example, 80-degreeC) after start up at the time of said switched start up, 
since it is KTwl<KTw2, it progresses to step 8. every [ which is asked for the set 
point Tw (= KTwl) for every fuel injection and every fixed time amount at this step 8 
fi'om the fuel oil consumption and the engine rotational fi-equency at the time of an 
idling at the time of said start up / minute water temperature amendment part 
deltaTw ] - it is set as the value put close to the set point after start up of after 
[ warming-up ] water temperature (Tw=Tw+delta Tw). 

[0018] On the other hand, in the step 6 after being judged with the start-up back at 
step 4 (i.e., after being judged with the time of the failure after start up), it 
progresses to the coolant temperature sensor output value Twl before breaking 
down the input value Tw from a coolant temperature sensor 4 at a switch (Tw=Twl) 
and step 7. At this step 7, the coolant temperature sensor output value Tw (= Twl) 
before said switched failure is compared with the set point KTw2 after start up, in 
case the water temperature before failure is said under after [ start up ] set point, 
amendment progressed and mentioned above to (Tw<KTw2) and step 8 is performed, 
and it progresses to (Tw>=KTw2) and step 9 in the case of [ beyond the after / start 
up / set point ], and switches to the set point KTw2 after start up. 
[0019] Moreover, when judged with having judged at step 3 at the time of start up, it 
progresses to the direct step 7. In addition, the above control is an interruption 
routine for every fixed period, and the calculation result is used in case fuel oil 
consumption is computed in a main routine. Here, the amendment approach of step 
8 is explained. 

[0020] At this step 8, as mentioned above, the set point is set as the value put close 
to the set point after start up of the minute after [ water temperature amendment / 
every / warming-up ] water temperature asked for every fuel injection and every 
fixed time amount from the fuel oil consumption and the engine rotational 
frequency at the time of an idUng at the time of start up. That is, based on the idle 
rpm of A or B as shown in drawinsf 4 , the dip of the criteria property of the 
anticipation water temperature accompanying the time amount progress from the 
start up shown in drawing 5 is amended like a or b. 

[0021] According to this configuration, the input output of a coolant temperature 
sensor 4 is switched to the set point at the time of start up at the time of the coolant 
temperature sensor failure at the time of engine start up. And based on each minute 
correction value which is calculated for every fuel injection and every fixed time 
amount from the fuel oil consumption and the engine rotational firequency at the 
time of an idUng and which was gradually increased until it was 
water-temperature-amendment[ every ] -added and the correction value after the 
addition reached the set point after start up of after [ warming-up ] water 
temperature, the fuel oil consumption for every time will calculate from 
immediately after [ the ] to the set point at the time of said start up. That is, since 
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an amended part corresponding to a circulating water temperature changes 
gradually until an engine starts from the set point at the time of the start up made 
equivalent to the cooling water temperature at the time of the start up at the time of 
the usual fuel control, the fuel oil consumption suppUed to a combustion chamber by 
the fuel injection pump will decrease to the Lean side gradually from as unchanging 
a rich mixture as the fuel oil consumption at the time of the usual start up. 
[0022] On the other hand, since said amendment is performed in case the water 
temperature before failure is said under after [ start up ] set point, and it will be 
switched to the set point after start up in case it is beyond the after [ start up ] set 
point if it is coolant temperature sensor failure after engine start up, the quantity of 
the fuel oil consumption by the fuel injection pump is decreased by extent which can 
move a car. Therefore, according to this configuration, when the abnormalities of a 
coolant temperature sensor are detected at the time of engine start up, the amount 
of fuel supply can suit an engine situation in the broad field of the time of start up 
between the colds to the time of warming-up start up, and an engine can be started 
certainly. And when the abnormalities of a coolant temperature sensor arise after 
engine start up, the fuel of extent to which a car may be moved can be suppUed to a 
combustion chamber. 

[0023] According to this configuration, especially at the time of failure of a coolant 
temperature sensor and an engine's start up The result of having amended 
[ immediately after switching the input value from a coolant temperature sensor to 
the set point at the time of start up ] the set point from from to the value put close to 
the set point after start up of the minute after [ water temperature amendment / 
every / warming-up ] water temperature asked for every fuel injection and every 
fixed time amount from the fuel oil consumption and the engine rotational 
frequency at the time of an idling at the time of start up. While also being able to 
cope with now fluctuation of the warming-up time amount by condition change of an 
OAT etc. and attaining amendment of fuel oil consumption, there is also no concern 
to which engine operability gets worse according to a service condition. 
[0024] Furthermore, at the time of the failure after engine start up, since said 
amendment is performed and it was made to switch to the set point after start up in 
the case of [ beyond the after / start up / set point ] when the water temperature 
before failure was under the after [ start up ] set point, also about the coolant 
temperature sensor failure immediately after start up, fuel oil consumption etc. can 
be rationalized and there is no possibility that aggravation of operability may arise. 
[0025] 

[Effect of the Invention] As explained above, when the abnormaUties of a coolant 
temperature sensor are detected at the time of engine start up according to 
invention concerning claim 1, the amount of fuel supply suits an engine situation in 
the broad field of the time of start up between the colds to the time of warming-up 
start up. While being able to start an engine certainly, when the abnormaUties of a 
coolant temperature sensor arise after engine start up The fuel of extent to which a 
car may be moved can be supphed to a combustion chamber. Especially While also 



being able to cope with now fluctuation of the warming-up time amount by condition 
change of an OAT etc. and attaining amendment of the amount of fuel supply at the 
time of failure of a coolant temperature sensor and an engine's start up According to 
a service condition, the concern to which engine operability gets worse is also lost, 
also about the time of the coolant temperature sensor failure immediately after 
start up, the amount of fuel supply etc. can be rationalized and improvement in 
operability can be aimed at. 
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PURPOSE: To prevent worsening of engine operability by a method wherein when a coolant 
temperature before the occunrence of a trouble exceeds a set value after starting during failure in 
operation of a water temperature sensor after the starting of an engine, the water temperature is 
switched to a set value after starting. 

CONSTITUTION: In a control unit 5 to input an output signal from an engine operation state detecting 
sensor containing a crank angle sensor 3 and a water temperature sensor 4, when failure in operation 
of the water temperature sensor 4 is detected, if the trouble is detected after the starting of an engine, 
the input value of the water temperature sensor 4 is switched to a set value during starting. From right 
thereafter, a micro water temperature correction content at a time determined from a fuel feed amount 
and the number of revolutions of an engine during idling each time fuel is fed or at intervals of a 
specified time is added to a set value during starting. Until a correction amount after addition attains a 
set value after starting equivalent to a coolant temperature after warming up, a fuel feed amount at 
each time Is computed based on each correction value gradually increased and a fuel injection pump 2 
is controlled. This constitution prevents the worsening of engine operability in spite of failure in 
operation of the water temperature sensor 4. 
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